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{EREVENKQ, Va Mo, AND SOLOMKO, V. P.

pilatometric Study of gintering of Bicomponent Metallic Conglomerates
wmmw 7 8, 1954, pp 80-83

The effect of various solubility of components of bicomponent metallic conglo-
merates on thelr gintering process was studied. Cu-Ni represented a systen with
unlimited solubility and Cu-}¥o & nonsoluble system. In the case of Cu-Yo mix-
ture, the observed variable aintering speed, depending on the compound of the
specimen, confirmed the diffusive character of sintering. Computed activation
energy showed that Mo does not participate diffusive processes Uup to 1,000°C.
(RZhFis, No 5, 1955)
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Wetting the surface (Cont.) sov/2341

and theoretical investigations of the wetting process are pre-
sented and ganeral thermodynamic principles are egcribed.
Published data on capillarity, in molten metal are analyzed. No
personallties are mentioned. There are 135 references:
§oviet, 65 English, and 7 German.

TABLE OF CONTENTS

Introduction J
ch. 1. Genersal ppinciples of Wetting ' L
Effect of the s ‘ 9
hrfect of the gL 6

Effect of the ¢ ¢

ch. 11. Review of Data on Wetting of Nonmetallc surfaces With 1

Ch.111. Oxide-Metal System ] 20
study of the relationship petween the properties of oxides
g them witn liquid metals 20
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PURPOSE: This collectlon of articles is intended for &

of scientists and engineers in the research and production of pow-
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) . 129-1-3/14
. On the Diagram of State of the System Chromium-Niobium.

solid solgtions form; the solubility of niobium in chromium o
at 1 350 "C is about 3 wt.%. Iong duration annealing at 1 350 °¢
coarsens the componsnts of the eutectic and after annealing for
100 hours at 1 350 “C, the structure does not have a eutectoidal
character. Alloys of chromium with niobium can beoobtained by
sintering inside a protective atmosphere at & 550 “C; 4in the
case of sintering for 2 to 5 hours at 1 550 C, a full re-
crystallisation takes place and an equilibrium state is reached.
There are 9 figures and 4 tables and 3 non-Slaviec references.

ASSOCIATION: Institute of Metallo-ceramics and Special Alloys
Ac.Sc. Ukrainian SSR.

(Institut Metallokeramiki i Spetsial'nykh Splavov
AN USSR) _

AVAILABIE; Library of Congress.
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sov/81-59-21-75503

pranslation from: Referativnyy zhumal,thlmiya, 1959, Hr o, p 3V (USSR)

AUTHOR:
TITLE:

PERTODICAL:

ABSTRACT:

card 1/2

Yeremenko, vV.H.

= o
X v
Metal-Ceramic Heat-ﬁesistant Materialé Based on,Titanium carbide

Buyl. In-t metallokeram. { spets, splavey AS UKr3SR, 1958, Nr 3,

o poisoran, 1 st s S8

The problem of interaction of the components, the role of the surface
phenomena , the gelection of the cerenting TiC alloy, and the properties
of the finished material are considerad in this article. The results of
the 1nvest1gation of the TiC-Co, 7i¢G-Ni, and T1C-Fe systlems have shown
that all these systems are of the eubectic type with the coordinates of
the eutectic point: b, g ard 3.8% TiC, respectively, and the temperaturs
of the appearance of the 11iquid phasc 1,360, 1,280 and 1,&60030 with

the aim of jmproving the'properties of the materials pased on 7iC
cemented bY pure Co or 1 it is proposed to introduce alloyed additions.
In order to increase the pesistance of the carbide phaseé against oxidaticn
at high temperatures the partlal replacement of TiC by pure TaC or by the
ternary solid solution TiC + TaC + NLC 1S recommended 83 well as the L*//
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Metal-Ceramic Heat-Resistant Materials fiased on Titanium Carbide

alloying of TiC with chromium, In order to improve the properties of the metal alloy
(Co or Ni) 1t is alloyed with Cr employing chromium-nickel, chromium~-cobalt or ternary
nickel—cobalt-chromium alloys. Cr increases simultaneously the resistance against
oxldation, the heat- and creep-resistance of the alloy. Compositions and properties of
materials based on TiC and produced by varlous firms are presented. The comparison of
the properties of the materials shows that the density, the bending resistance limit
and the toughness increase with the alloy content, tut the tensile strength and the
hardness decrease, The high thermal resistance of the alloys baged on T4C In comparison
with the thermal resistance of other ceramic metals and pure ceramic materlals is cx-
plained by the low coefficient of +hermal expansion and the high heat conductivity

v

(0,075 - 0.085 cal/cm sea degree).

G. Gerashchenko
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mate no.3:73- (Powder metallurgy)
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AUTHORS: yeremenko, V.N., Tvashchenko, Yu.N., Nizhenko, v.1l. >
and Feseﬁko, V.V, (KiyeV)
PITLE: Determination of the Surface Tension of Hetals of the

Iron Family (Opredeleniye _overkhnostnogo natyazheniya
metallov semeystva zheleza ;

PERIODICAL: Tzvestblya Akademii npauk gssR, Otdeleniye tekhnicheskikh
nauk, 1958, NT 7, pp 4 - 146 (USSR)

ABSTR@CT: The authors point out that wide discrepandes exist in

’ Y, the published data on the surface tension of iron

-~ (Refs 1, 2) and nickel (Refs %-5) and that only one

. investigation has peen made on thab of cobalt (Ref 5).
They describe an invegtigation in which the gurface
tension of these metals (less than 0.01% impurity) was
measured by two methods,” In experiments by the recumbent
drop method the drop was supported on pure alumina,
beryllia or magnesia in a water-cooled quartz tube with
suitable gcreening. Heating was bY jpduction with 2
graphite element, temperature measurement by 2 pregiously
calibrated optical pyrometer to an accuracy of 20 C.

The apparatus, shovn in Figure 1, was provided with an
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Determination of the SBurface Pension of Metals of the Iron Family

optical gsystem for photographing the shadow of the drop.
Pects were carried out in vacuo and also in purified
helium and hydrogen. The surface tension was @lculated
with the use of published tables (Ref 6). The reliability
of the method was checked by determining the surface
tension of aluminium and good agreement with published
data was obtained. A second series of determinations was
made with the bubble-pressure method (Figure 2). A
peryllium capillary was used, allowance being made for
wall Ehickness. Metal temperatures were measured to

+ 10 ¢ with a type TsHIIChM-1 tungsten-molybdenum thermno-
couple. Purified helium and hydrogen were used to form
the bubble. Tge results obtained by the two methods at

1 470 - 1 650 ¢ are tabulated, showing that the accuracy
of both is aboub %, There are 2 figures, 1 table and
12 references, 7 of which are Soviet, 6 Engiish and

% German.
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Determination of the Surface Tension of Metals of the Iron Family

i TATION: Institut metallokeramiki i spetsial'nykh splavov
ABS0G AN USSR (Cermets and Special Alloys Institute,
Ac.8c., Ukrainian SSR)

SUBMITTED: October 17, 1957
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AUTHOR: Yeremenko, V- H. 78-3 3.47/47

. PITLE: ~5¢-LEETUTYE
(obsuzhdeniye dokladov)

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958: vol. 3%, Nr 3>
pp. 837-839 (ussR)

ABSTRACT:: The question of the speakerl regarding the comparison of the
results of the investigation of phase diagrams and of the
gtructure of the chromium-titanium alloys waes answered by
G. 1. Hosova. She explained the temperature difference in

sutectolid conversion by the use of various methods in the
determination of the conversion temperature. The speaker
thinks that this can not ve right a8 the conversion
tomperature wad determined BY the same method. The results;
however; were different. He is rather inclined to explain the
higher temperatures of eutectold conversion by the fact that
the alloys were preduced by means of the pethod used in
powder metallurgys namely by sintering. At present there are
numerous data on the temperature of the eutectold treansition

Card 1/3 in chromium-titanium alloys. In the case of oast and deformed
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piscussion of Lectufea 78-)-5-47/47

alloys this temperature ias below 7oo°c, When, however; the

alloys were produced by the method of powder metallurgy and

when they had not been deformed they have a remarkable
porosity and a formed inner surface in their final state-
In such alloyss not only in chromium—zitanium, a retardation
of phase transitions-is obgerved. In constructing & phase
disgram these difforences axre of no principal importancee.
Systematic temperature deriations, howaver, 0CCUr in tho phase
transitions. AlsO the purity of the metal playe & r8le. A
difference can also be formed in the presence of nitrogen
(the alloys investigated by the gpeaker contained 0;1%
nitrogen). The speaker finde the axplanations by M. A- Tylkina
very jnteresting who spoke on the struoture of alloys on 8
rhenium pasis. One can nardly assume that rhenium can be used
as banls OT even ag 8n alloying eiement for alloys of
constructional character. There aTe, howeveT, fields where the
use of thenium alloys are absolutely hopeful and where they
are already being used. These are first of all contact

Card 2/3 materials for current and voltage under especially unfavorable
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Discussion of Lectures 78-3 5-47/47

gonditions as well as the field of electronics. I. H,
¥rantsovich and the aspirant V. N. Bulanov commonly
jnvestigated the gtructure of the rhenium-beryllium alloy at
the Institute for Metal Ceramics ans Special Alloys of the AS
Ukrainian SSR.- Finally the speaker said that the work on

the phase diagrams of metal systems is not coordinated
‘contrally. He joins M. Y. Chukhrov in hio opinion that a
centrally organized information- and publication sorvice
should be arranged in this field.

There are 3 figures

ASSOCIATION: Institut metallokeramiki i speteial'nykh splavov Akademii
nauk USSR (Institute for Powder Metallurgy and Special Alloys,
AS Ukrainian SSR)
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o AUTHOR ¢ Kriner, B. W‘” 73-3-4.10/58
PITLE: " peview of the Lectures ( Obsuzhdeniye dokladov)

PERIODICAL:  Zhurnal Heorganicheskoy Khimii, 1958, vol. 3, NT 4,
pp- 895-897 USSR)

ABSTRACT: Krimer states that the results concerning the phase
equilibrium in the tungsten-niobium system,; which were
delivered by V. 5. Mikheyev did not completely agree with

those obtained by Krimer in the Laboratory for Metallo:-
graphy of the Institute for Steel (Moscow). Here Krimer gives
hig results which are represented in one table and 7 diagramns:
The author worked with almost pure tungsten (99,99%); pure

. niobiunm was not at his disposal; furthermore; with 99.4%
niobium containing 6% of secondary somponents of which -
T _itanium; 0,1 4 silicon, 0,07 % iron and 0,04 % leed.
Besides, the author acknowledges that the meltings were Pper-
formed in a vacuum—electrodemfurnace, which possessed &

: copper base and that by this the clloys were polluted to a
card 1/3 amall extent. The first two diagram3 here refer to the
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Review of the Lectures 78»5—4-10/58

measurementis of the lattice periols of the solid soluticn

at 1200° and 14oo°; the following two -of the hardness
meapurements according to Vickers: a) after homogenizaticn
and b)- after hardening at 12009; the next diagrom shows
measurements of the specific electric resistance :
conditions, and finally a diagram shows temperature measure-
ments of the melt dependent on i1ts vomposition. Krimer arrives
at the assumption that it ip "more probable” that the forsze
tion of a continuous geries of solid solutions must be the
consequence of the combined action of niovium and tunpgstar
Yercmenko, of the Institute for Metal- Ceramics and Speziel
Alloys of the Ukrainian- AS, compares the results of his e
vestigations of 1956 concerning +he alloy structure of the
chromium-niobiun systems with the results of ¥ F Frunke
which were last delivered on the same subject, and finds thuen
in agreement except the temporatures; especially the solidus
temperature - 11 the author's measuromcnta-rcsultcd

60° higher; becavse, however, here a i of necraly

cerd 2/3 of i.3°° is in question, the author is of ppinion trut the
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Review of the Lectures 78-3-4-10/38

ASSOCIATION:

determined difference is not of great importance,

the author states that the temperaturzes given in the lectures
by Funke and Yelyutin generally were too low. Concerning the
solubility of chromium in niobium (maximum ~oncentration)
Yeremenko is of opinion that on this subject too high values
were published, for 20% certainly were too high. The author
maintains that he had performed radiographic investigations
of the Cr_Nb compound as well; however, two cn—mound
modificat%ons, which are dealt with oy Funke and Yelyutin
could not be determined by him.There are 7 figures,1 table.

Institut stali, Moskva (Moscow,Steel Institute)

Institut metallokeramiki i spetsial'nykh splavov AN USSR
(Instjtute for Metalloceramics and Special Alloys, AS
Ukrainian SSR)
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"he Physico-Chemical Foundations of the Formatlon of a Metallo-Ceramic body."

report presented at the Section on Colloid Chemistry, VIII Mendeleyev Conference of
General and Applied Chemistry, Moscow, 16-23 March 1959.
(Koll. Zmur. v. 21, No. &, pp. 509-511)
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S0V/180-59-2-20/3%
AUTHORS: Yeremenko, V.N., and Naydich, Yu.V. (Kiyev)

TITLE: Weasurement of the Surface Tension and Density of Liquid
Chromium (Izmereniye poverkhnostnogo natyazheniya 1
plotnosti zhidkogo khroma)

PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959,Nr 2,pp 111-112 (USSR)

ABSTRACT: The authors have used a modification of the apparatus
they have previously described (Ref 1) to measure the
surface tension and density of liquid chromium by the
quiescent drop method. The main parts of the apparatus
are a vacuum chamber and arrangements for photographing
(at a magnification of X 5-7), the drop. The drop
dimensions were determined with a measuring microscope
and the surface tension and volume of the drops werse
determined from published tables (Ref 2). After
preliminary experiments with helium a purified hydrogen
atmosphere was adopted. The results obtained under

Card 1/2 various conditions at 1950 ©oC are tabulated., The mean
value of the density was found to be 6 * 0,13 g/cm3,
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SOV/180-59-2-20/3‘+
e Tension and Density of Liquid Chromive

ements of the surfac
a of the surface tension

and the mean valu

1590 * 50 exg/cmZ. |
There are 1 table and o peferences, 1 of which is Soviet

and 1 English.
SUBMITTED: November 1, 1958

Measur

Card 2/2
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' | 8/1%7 61/000/010/018/0%6
1§ 1850 , | A006/A101
AUTHORS 1 yeremenko, V.N., Nayd‘ch, Yu.V..
TITLEQ © Investigating the wetiing of solid surfases of some~high-melting

compounds with liquid metals

PERIODICAL: Referativnyy shurnal, Metallurgiya, no. 10, 1961, 75, abstract
100282 ("Byul. In-% metallokeram. 1 gpets, Splavov AN UxrSSR', 1959,
no, 4, 28 - 51) ,

! ] The authors atudied the wetting of polid oxides and porides with 1i-
quid metal. They revealed the connsotion petween the wetting of solid oxides

g and their physical-ohemioal propertiesy” Oxides with & high concentration of free
electrons, 1.e. with a higher electric conductivity are petiter wetted by 1iquid
mstalg-under equal other conditions. In turn, sleoiris conduotivity inoreases DK
with a decreasing hsat of oxide formation, Th® wettability of porides with mol-

tan Cu increases with the growth of the ordinal number of the periodio system

of the cqrreeponding transition metal, forming & boride, 1,8, With deoreasing

metal-B benda. An analysis of 14terature da%a 1eads to th? sonclusion that when

R
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and -$has
' o5 the decislve part,
pides the a.d-interaction plays a:::hies. Teve are 19 ater-
wetie e caretala are -aple to well wet the carb- rore
only transitica m

ensesy - V. Shulepov \Q ¥

Investigating the wetting of s»lid Bu

sor]
\ s sts Lrangletiong
[Abatraotar' a notes Compl
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32594 o /137/61/000/011/001/123

146100 Mg S 7060/A101
AUTHORS Fesenko, V. V., yeremenko, V. N.
TITLE: Method of maximal pressure in a gas bubble as applied to the deter-

mination of surface tension of metals of the iron family

PERIODICAL: Referativiyy zhurnal, Metallurgiyae, no. 11, 1961, 5, abstract 11A37
("Byul. In-t metallokeram. 1 spets. splavov AN USSR", 1959, no. h,
52-6H4)

TEAT: An analysis is carried out in order to determine the possibility
of applying the method of maximal pressure in a gas vubble to investigate the
surface tension 6 of melts which do not web the material of the capillary.
method of calculation 18 proposed which allows one to determine the 6 of non-
wetting liquids on the basis of experimental data obtained from measurements £&<
taken with thick-walled capillaries. A description is given of an apparatus for
the meagurement of 6 and the results are cited of the determination of the 6 of
Ni (1,520 + 69 dynes/cm), Co (1,600 dynes/cm) and Fe {1,415 % 90 dynes/cm) at
1,500 - 1,600°C.

S . : . y, Lazarev
[Abstracter's note: Complete translation)

card /1
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/081 61/000/024/014/056
B138/B102
AUTHORS : Jeremenko, V. No, Nizhenkos Ve Tey Ivaghenko, Yu. N
TITLE Stationary dTrop method of meagsuring the gurface tension of

metals of the iron group

PERIODICAL: Referativayy shurnal. Knimiya, no. 24, 1961, 94, absiract
24B690 (Byul. In-% metallokeram. 1 spets. splavov, All USSR,
no. 4, 1959, 65 - 11) :

TEXT: An apparatus has been designed for the measurement of surface

tension d of molten metals, both in a vacuum and in protective atmespheres
using the stationary drop method and h-f heating up to 1750 C. © %as 'b//
determined for aluminum in a vacuum and in a helium atmoophere. The §—
results are in agreement with published data. Within the limitations ¢f
experimental 8TIOT, egtimated at t 5%, the h-f field did not influence 40¢

o value of molten metals under the conditions used in this case. 0 Was
measured for metals of the iron group. [Abntracter's note: Complete
translation,]

cara 1/1
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s/137/62/ooo/006/079/163
A052/A101
AUTHORS: ;EEEETEEEEL—!;’N" Kosolapova, T- Ya.
TITLE: Once more on the titanium carbide—nickel interaction

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6,1962, 35, abstract 66268
(In collection: "yopr. poroshk. metallurgii 1 prochnosti materialov’.
Kiyev, AN UkrSSR, no. 7, 1959, 3 - 6)

TEXT: Alloys of TiC (0.1 - 80#) with N1 produced by powder metallurgy

methods were subjected to {sothermal ageing & 1,040° (in argon ), 1,250, 1,300,

1,350 and 1,400°C (in vacuum) during 1 - 100 hours (depending on the temperature
and to oil hardening. To define more accurately the constitution diagram of

~ 7ic-Ni end to study the character of the TiC-NL interaction the alloys were in-
vestigated metallographically and by the chemical phase'analysis. It is shown
that at the TiC-Ni,interaction under jndicated conditions no precipitation of
free C takes place, and the system T{C-Ni1 is a quasibinary one, contrary to the
opinion of R. Steinitz.

\\ \

[Abstraoter's note: Complete translation] A. Epik
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s/137/62/ooo/006/o71/163
A052/A101
AUTHORS ¢ Yeremenko, v. N., Natanzon, Ya. V.
TITIE @ Kinetics and oxidation mechanism of titanium carbide with chromium
additions :
~ PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 32 abstract 6G246
(In collectiont “yopr, poroshk. motallurgil 1 prochnosti materialov’
Kiyev, AN UKrSSR, no. 7, 1959, 7 = 17)
TEXT: Oxidati’én‘ (500 - 1,200°C) of porous and hot-pressed TiC and also of

porous TiC alloygd with Cr additions (up to
that the kinetics of oxidation is character

7.8%) has been studied.
1zed by two stages;

It is shoun
in the 1st stage

the rate 1s determined exclusively by the rate at which the surface layers of the

gample are enriched with oxygen.
growth of the film.
energy .
the scale formatlon,
this resistance.
[ Abstracter's notes
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The 2nd stage is determined by the speed of the
Each stage is characterized by its own value of activation

In the high-temperature region a Cr addition {ncreases the resistance to
in the 1ow—temperature region
The mechanism of oxidation is discussed.
Complete translation]

(500 - 700°C) it cecreases

R. Andriyevskiy
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1333529&9;,1‘be—naydich, Yu. V. 50V ,/76-4-9-20/44

The Wetting Capacity of the Borides and Carbides by Liquid Metals

Zhurnal noorganichesk.oy khimii, 1959 Yol 4, Kr 9y PP 2052-2057

(ussn)

For producing cermots borides and carbides of gransition metals
are used &asB gsolid phase, whioh is8 wetted bY 1iquid metal. Thus,
the wetting capacity of the solid phase ig of technical .
significance. A study was made of the diborides TiBz, VBz, ZrBzo

Nsz, Ta.BZ, CrBz. and MoBz, prassed at 2100-2500°, which had been

placed at the authorst disposal by G, V. Samsomove For this the
authors express their gratitude. The wetting capacity was
determined by measuring the temperature dependence of the wetting
angle formed by & metal drop at rest on the boride or carbide in
a rare gas atmosphere. For copper the results are given in tables
1, 2, and in figure 1. There exists & cartain temperature for
every boride, at which the wetting angle vegins to diminish
rapidly. Results obtained for niockel are outlined. The wetting
capacity was found to be lower than that of coppere For elements
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"ll‘he Wetting Capacity of the Borides and Carbides by SOV/78-4-9—20/44
- Liquid Metals

of the same group, the wetting capaoity of thoir boridoo grows
with increasing atomic number. Data given in publications on the
system carbide - metal are mentioned in table 3. Two groups of
metals are distinguishable. The one reacts weakly with the carbide
surface, and the other deliquesces on the carbide. All carbide-
dissolving metals (Ni, Co, Fe) belong to the latter group., These
are the transition metals having incomplete d-electron shells.
There are 1 figure, 3 tables, and 12 references, 6 of which are
Soviet,

SUBMITTED: May 26, 1958
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5(2) sov/7e—4-11-25/5o
AUTHORS s Yeremenko, Vo Nes Listovnichiy, Y. Ye.
. PR IR0 % T

TITLE: Specific Electric Resistance in Binary Oxide Systems

PERIODICALs Zhurnal neorganicheskoy khimii, 1959, Yol 4, Nr 11,
: pp 2544 - 2550 (USSR)

ABSTRACT: The classical investigations of N. 5. KurnakoV and V. A.
Zhemchuzhnyy have revealed 8 definite relationship between

the phase diagram of metallio gystems with the electrical
conductivity - composition diagrad. It could be assumed that
such @ r:lationship existed also in oxide systems. In order to
confirm this hypothesis, the authors inveatigated the systems
Mg0 -~ NiO, Mgo - TiO2 and Cu0 - Feg0z. The specific electrical
conductivity o was measured with the help of a measuring bridge
of an apparatus demonstrated in figure 1. Temperature: up to
4000°. Samples were prepared from powdered oxides by bending
with a pynthelic rubber solution in benzine and by sintering

in a VNIIO0-120 kryptol furnace. Figures 2 to 4 show the
measured dependence of log @ on the composition of the systcms
under discussion; figure 5 43lustrates the dependence of the
thermoelectTic force on the concentration of Fezo.5 in the systenm
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Specific Electric Resistance in Binary Oxide Systens SOV/78-4-11-25/50

ASSOCIATION:

SUBMITTED:

APPROVEI.)7I>=

2 5‘*&‘

Cu0 ~ Fe,03. The thermoelectric force has three maxina (at

20, 48 and 67 moleh of Fep03) which need further investigation.
Results of measurement obtazned by western scientists for the
systems MgO - T10p, Cal - 7r0y, L8203 - 2r0,, Ti0p - 2r0z,
Al20x - 5105, 5109 - T105, AlgOg - (@§,02 and the system Co0 - -
- T10p, which was jnvestigated by the [ rst-mentioned author
together with A. M. Beynish {Ref 1) as' well B8 2 publication

by P. Avgustinik and Ya. Antselevich on kg0 ~ 2r0, (Ref 14)

are discussed and partly represented in graphs. On account of
this survey it ig indicated here that measurement of the eleciric
resistance of oxide systems at high temperatures ig "‘suited only
to investigate the formation of chemical compounds but is no
gufficiently sensitive method of phase-limit determination.
There are 12 figureu and 14 references, 3 of which are Soviet.

Institut metallokeramiki iz spetsial'nykh splavov Akademii nauk
UssR (Institute for Cermets From SpecialAlloys of the Academy
of Sciences of the UkrSSR)

July 11,1958
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AUTHORS: Yeremenko, V. Ney Naydich, Yu. V. SOV/76u33-6_11/44
e g A F G R Y R i 2 e
TITLE: Investigation of the Wetting of Solid Surfaces of pifficultly

yelting Oxides With Liquid Metals (1onledovaniyn emachivaniya
zhidkimi metallami tverdykh povorkhnostey tugoplavkikh okinlov)

PERXODICAL: %hurn§1 fizicheskoy ¥himii, 1959, VYol 33, ¢ 6, pp 12381245
(USSR .

ABSTRACT: Molten metal i8 used as a binding agent for the nigh-melting
oxides and carbides in the production of cermets. Therefore,
the wettability (W) of cermeba by moitou motnl is cf

particular imporience. 1t may be assumed that he (%) of the
semiconductor 18 the greater, %he nigher 103 electrical
conductivity is. In the work under review this relationship
was investigated in the systema: Mg ~ NiO; MgO ~ Co0, Alzoa -

Cr203,-MgO-Cr203 - Fo,0,. 7.n, aluninum (99.99 % AL), copper

(99.99 % Cu), nickel (99.99 % Ni) and Armco 1rsn were used as
binding agenia. Experimenis were made with a specially
designed apparatus (Fig 1) in vacuun ard argon atmesphere at

tempevatures of up 3o 15500. ALl systons {nvestlgoaied Tevenl
card 1/3 tnat the (W) increasses in parellel with the eleatrical
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Investigation of the Wetting of Solid Suifases of SGV/76-33-6~11/£4
Difficultly Melting Oxides With Liguid Heials

ASSOCIATION:

Card 2/3

conductivity. The wetting angle m3asured changes markedly e.g.
in the system (Mg, N.)0 - Sn from 130° +« 10-20°. Consideratims
are made concerning the chemiual reaztion at ine phaae
boundary, ond & ccaputaticn »f th2 surface erergy tetween ithe
phases is carried oui. It is ausumed that the elactrons of
conductivity participate in ithe molion meinl wetting
phenomena concerning thg cxicas. A relatlionsaip was found |
baotween the eleztrical ccrduciiviiy of the cxides end thelr
thermodynamic statllity (of ihe formation hent). The computed
reoults concerning the wotiling angle cf Liquid motal on the
oxide surfaze ara comparod wiili experinmental data and ithey

are shown tc agree wish respact ¢ the <rder of maguitude. The
computetion, however, muchk bo worked oul with a 5till greater
nccurasy. There asre 3 figares and 14 raferencos, % ¢f which
are Soviet.

Akademiya nauk USSR}Institub metallokeramiki 1 spetaialinykh
splavov (Academy of” Sciences of the UkrSSR)Inatituta of
Powder Metallurgy and Special Ailoys)

C
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Investigation of the Wetting of Solid Surfaces of SOV/76-33-6-11/44
Difficultly Melting Oxides With Liquid Metals

SUBMITTED: October 16, 1957
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PHASE I BOOK EXPLOITATION 50V/81B6

aicasealys nauk 3SSR

Sxroyealys veshchestva 2 spektroskopiys (Structure of Matter
and Spectrossopy) Moscow, I:d-ve AN S3SR, 1960. 113 p.
Erreta 8l i=serted, 2,300 coples printed.

B4.3 K. Y. Astaxhov, Professar; Teeh. Ed.¢ T. P. Polenova,

PURPCSE:  This ¢ollection of articles is intended for physicists
and chexists intsreated in spectroscopic metholds of resesarch
| om the structare of molecules and related probleas.

COVERASE: The artlcles contalned in this collection were
Taken from the eiltorial files of the Zhurmal fizichadkdy
knimty {Jourmal of Physical Chealstry) and are concerned

. with spectroscopic nethods in research on the atructure of
molecules, the hydrogen dbond, 1sotopic effects, prodlems
1n magnetochemtstiry, the structure of agqueous solutlons of
slsctrolytes, and the chealstry of cooplex coapounds. Refer-

- ences socomsany individual articles. J -

. <me suthor thanks the following for having participate

1n delerainicg the density of deuterccompounds: V. O.
Golov, P. X. Biolayev, V. I. Kucheryavyy, Yo. Z. Zhur-
aviev, ¥. I. Mrin and L. 3. Zhilkin, He thanks A. z.
- Brodskiy fox his discussion of the results. . .

" A A. M., eal M. B. Al'tshuler [Novocherkasskly poli-

TGNy tratitut{Novocherzasak Polytechals Institutdl.

. . Prodlem af Chasge La the Structure of Polyethylens at

Plase-Ralial Extession ]

. madipoyien. I. 3., VoM. Salox, Yo, I farikava, 3, D.
: HWIMEF- and Vo N, Nikolarev (Garriciy State OniweriTty

1aess N. L. Lodachavs Iaotopio Effect on the Viscosity
of Deutarvalcanals )

T mantaa M Lo T NaJercocokg, aod V. Y. Felerio, Investl

Tation of Ju-fate Tenalon of Liquid Me 5olatlions,  I. Sur-
face Tensicn. of & lesi-Stlver Systea 78

bJ Coordination Bquilidria of Nickel lons in’
,l:ol uvﬁr.u%.uavc;-.- . [:TY

mumnumw..m Y. A. [Institut kniaty siltkatov (Inatftute of .
. Try of Silicates)]. Structure of Spodunsne olass 93

¥. I. Aver*ysaov is thanked for having plotted the curves
for a- and B- spodumene and £or the crystallization
product Of Bpodunene glass.

Aebar ¢. K. {Puysicochemical Institute irmeni L. Ya. Xarpov].
gumlﬁrﬂnmﬂlvn Excess x-EKlectron Diamagnetlc Susceptibdility
of Cartaln Molecules Containing the Six-Meabder Carbon Ring
with the Al2 of the Pree Klectrons Model 96
The asthor thanua I. N. Kalachevaya and B, Ye. Sasosudov
Tor whe nanerical calculations, and Ye. X. Gur'yanava
and K. N, Adamov for thelr auggestions, L .

”IMMPE;LZ X, N slayeva [Institut obshchey 1
arorganiceskoy khimit (A, . 5. Kirmavova (Institute of

Cermral and Inorganis Cheaistry imeni N. 3. Kupnakav)}.
Tezperature Depenlenis of Coordilnatiosn Nusbers of Alkall
. 141 2= Ageddus _Salutions -
Teain, QA riral'skiv palitekhnicheskiy institut ia,

S. K. B:do..-in €ves - --w - {Ural Polytechnlc Inatitute 1zenl .
3. X. KQrov, Sverdlovak)]. Parm of Jurface Tension

102

Isotheras 111
ATLAZIE: Litrary of Congress
Av =7 o8 JA/dwan/ee
10-20-60

cars €/6
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¥0, valentin NikiforoV

YERFMEN
etting of refactory c:ompoundl!New BT
Tk}e ";eremenko and Y. V. NaYdiChZJPR& o
v.lxlé P ed o graphs’r*i'aglluii. Ula-aini;m: Zmoct;gvannya ridkymy
d from the origl Rt
t ;ﬁ;ﬁ:ﬁf’mn- tugoplavkykh spoluk. kyyiv,
2 - .
" Bibliography: Pe 103-110
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uid motals, USSR,
A k. SJPRS, 1960.
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87521
5/073 60/026/00'2/008/015
& L4 90 pas Vol w1t B023/B06T
AUTHORS3 Fesenko; Ve v, end yeremenkos Ve K.
TITLEs Apparatus for Measuring the Surface Tension of Metals at

High pemperatures BY the Mathod of Maximum Pressurs in
Gas Bubbles

PERIODICALS Ukrainskly khimicheskiy zhurnaly 1960, Vol. 26, No. 2y
PP 198-200 :

TEXT3: ~ The authors designed 8 vacuum apparatus for determining the surface
tension of 1iquid metals at temperatures up te 1700° by the method of )
maximum pressure 4n the gas pubble. The meapurements were made by means
- of beryllium oxide capillary tubes. The gcheme of this apparatus is shown
in the figure. 1 = vacuul chamber; 2 = resistance furnacey 7> - heat-
{nsulating gscreenss 4 - metal containing crucibley 5 = ceranic capillazy,
6 - manometeT with vacuuml oil, 1 = regulating capillary tapy, & ~ quartz
tube; 9 - regulating device, 10 - vacuum pulpy 11 - manometric tubes;
12 - ges purification chamber, 13 - furnace with metallic caloium, 14 -
1iquid-n1trogen cooled trap a) to the auxiliaTy pLOPs bv) gas. With this

card 1/2 =

1

’@E 33 £
A S i
PPROVED FOR RELEASE: d%/m /26’01”‘ e

CIA-RDP86-00513R001962710020-3"



SE: 09/01/2001

RTINS

gL

R KT A LR

'APPOVED FOR RELEA

RNEYTESHAN | ESSHISEaRIRLY:
K P TEE  E e——

CIA-RDP86-00513R001962710020-3

87921
Apparatus for Measuring the Surface Tensioin of 8/075/60/026/002/008/015
Metals at High Temperatures by the Method of B023/B067

Maximum Pressure in Gas Bubbles

apparatus the authors gstudied the gurface tension of pure 1iquid mercury,
tin, coppery and of metals of the iron group. Some measurement regults
for 99.99%-purity metals are given in the table.

metal toC gurface tension dyn/cm
in hellium in hydrogen
mercury 20 475 475
tin 600 530 530
copper 1250 1290 : 1300
nickel 1470 1490 1650
cobal® . 1520 1620 1590
iron 1650 1430 1400

There are 1 figure, 1 table, and 2 reforences: 1 Soviet, 1 U8y 1 British,
and 1 German.

ASSOCTATION; Institud metallokeramiki i spatsialnykh splavuv AN USSR
(Inatitute of Powdaor Motnllurgy and Spacial Alloys3 of the

Academy of Sclonces Uk rSSR) ,

SUBMITTED: October 6, 1958
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Valentin llikiforov_ich

and Its Alloys) 24 ed., TeV. and enl, Kiyev,

Yeremenko,

T{tan 1 yego SplavY (Titanium
USSR, 1960. 499 p. 5,000 copies printed.

Izd-vo AN
Institut mta:uoker-iki i

gponsoring Agency Akademiys nouk Ukrainskoy S8R.
spetlial'ny‘kh splavov.

pa.: 1IN Frantsevich, Corresponding Mesber, Acsdemy of Sciences UBSR;
g4, of Publishing House: I.V. Kisina; Tech. gd.: O.A. Kadashevich.

: The book 18 intended for technical persomnel, scientific workers,
plant 1aboratory staffs, and students of metallurgiosl schools of
education.

COVERAGE: The sonogrsph is an exhsus jons on binexy systens
titenium and is claimed to be the most complete
providcd. on the structure and

of metal con
n binaxry titanium . Data are
alloys of all systems inveltiga'oed 4o date on

reference book O
properties of binaxy titaniun
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“p{tanium and Its Alloys

. the occurrence of titanium in nature,

80v/4025

volume of production, and the methods of

producing, compacting and processing metallic titanium and its alloys. World-
wide bibliography up to 1958 inclusive is presented, The anthor expresses his

3" thanks to L.A, Geyevskaya

for her assistance.

Each article 1s accompanied by

mumerous references (total 1B13), both goviet and non-Soviet.

TAELE OF CONTENTS:

From the Rditor

Preface to the Becond paition

Preface to the First Rdition

Introduction

1. Occurrence of T4tanium in Nature
2, Processing of Ttanium Ores

b Prepu'tti.on of Netal Titanium
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7716H
50V ,/129-60-1-12/22

. yeremenko, V. N &Oundldutu of Technical Seiences),

-Natanzon, Ya. V.

Engineer

Changes in Electrical Conductivity puring the gintering
of Metal Powders ,

Metallovedeniye i termicheskaya obrabotka metallov,
1960, Nr 1, PP 39-42 (USSR) -

The authors 1nvestigated the changes in the electrical
resistance of Cu- and Ni-powder compacts as they depend
on size, compacting pressure, and sintering Lemperatures.
The study also concerned changes in the electrical
conductivity of Cu-Ni and Cu-Mo systems as jnfluenced

by compositlon, temperatures, and gintering time. The

. content of jmpurities in the powders yas as follows:

(1) Ccu powder: Fe, 0.07. (2) Nt povder: Fe, 0.052;

Cu, 0.0W; Co, 0.1%. (3) Mo powder: Fe and Ni, traces.
gpecimens (10 cm long, 3 % 3 mm Cross section) were
prepared from these powders. (1) Electrical registance
of sintered gpecimens cooled to room temperatures was

%’; :
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Changes in Electrical Conductivity puring 77164
the Sintering of Metal Powders 30‘1/129-60-1-12/22

measured by means of a Thomson bridge. Error: t 1-10"’
ohm:cm, Cu and 11 powders (mesh 175 to 250) were com-
pressed under 4, 6, 7, and 10 ton/cm- loads and sintered

i‘c;r 3 hours at 900 and 1,000 ¢ respectively (see Fig.
1). i I

¢ 6 g t’"/u-\x

Fig. 1. Flectrical resistance of green and sintered :
gpecimens versus compacting pressure. (1) Cu before sinter-
Card 2/9;, ing; (2) Ni before sintering; (3) sintered Cu;

aintere MNi.

1/2001
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Changes in Electrical Conductivity puring 77164
the Sintering of Metal Powders sov/129-60—1—12/22

Tests showed that the drop of electrical registance
under i{ncreased compacting pregssure in Cu-powders is
primarily due to plastic deformation. The latter can
increase the area of contacts to the same extent as
sintering for 3 hours at 900° C. The assumption of
H. M. Hausner and John H. Dedrick in mppe Physics of
pPowider Metalluvmy," 1951 [Ref 1], that thin poorly
conductive layers are decisive in changling the resist-
ance 1s disproved py the authors. (2) The influence
of the slze of Cu- and Ni- powvder particles (150 to
175; 175 to 250 and 250 mesh) on electrical resistance
was tested by means of sintered gpecimens compressed
under a load of 6 ton/cm®. Results confirmed data
glven in Ref 1 ; i.e., electrical resistance of green
gpecimens increases wlth inerecasing rineneas of pouwder;
nowever, after sintering, electrical resistance 13
lower than 1n coarscer powders. (3) Sintering tempera-
tures- were studigd in the above pow 2rs compressed
under a 4 ton/cm 10ad for 3 hours at 600, 600, 808,
c

| Sha 900°C(cu), and 700, 800. 900, 1,000, and 1,100
. card 3/§ q (NL). The offect of sintering temperatures oOn the
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Changes in Electrical Conductivity During 77160
the Sintering of Metal Powders SO0V/129-60-1~12/22

ASSOCIATION:

Card “/11{

changes in electrical resistance lends itself to cal-
culations according to the Arrhenlus equation. The
calculated heat of actlvation of the sintering process
for Cu and Ni equals 17,000 and 34,000 cal/mole respec-
tively. These values conform to the values of the heat
of activation in the process of surface self-diffusion
of Cu and Ni. (4) The effects of the composition of
compacts on electrical resistance in the Cu-Mo system
are illustrated in Fig. 7. As seen in that figure the
curves deviate negatively from the assumed straight line
of additlve dependence. Minor deviations from additive
valuey of electrical resistance of sintered Cu-Mo alloys
indicate the abgsence of notlceable solublility of com-
ponents. The change of resistance of Cu-Ni sintered
powders 1g simllar to that of cast alloys. There are 7
figures; 2 tables; and 3 references, 2 Soviet, 1 U.S.

as plven in the text.

Kie; State University (Klevskly pgosudarstvennyy universi-
tet
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AUTHORS: Yeremenko,. V.N.s Nizhenko,g'b?ilggga Tay Shou-VeYy (Kiyev)

TITLE: - rface Tension of }:iquid Beryllium v

Su

PERIODICAL: 1zvestiy®d A.kademii nauk 8SSR, Otdeleniye tekhnicheskikh
"~ nauk, Metallurgiya i toplivo. 1960, Nr %, P 116 (USSR)

ABSTRACT: Large grain size and the columnar gtructure of cast
peryllium cause difficulties in machining of this metal-

considerable practical jmportonce: Taylor (Ref 2),
using @ semi—empirical formula, calculated tho gurface
tension of peryllium at its maéting point to be

1 620 erg/cm - Tho object of the invastigation described
in the preaent paper was toO determino sur faco tension ©
peryllium experimentally., using the 3058110 drop mothod.
The measurements were made at 1 900 Cc on refincd _g
peryllium: 99.98% purity, melted iD vacuunm (3 * 1077 mm Hg)
in berxllia cruciblese The density of peryllium at
1 500 © was determined from the dimensions of the droP
graphed at that temperature and from the weight of;/\/

APPROVED FOR RELAE
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- 80987
. : s/180/6o/ooo/03/021/030
surface Tension of Liquid Beryllium 3193/E383
the metal immediately after %the experiment and was
found to be 1.h2 + 0,04 g/cm” . The surface tension

—

of beryllium at 1 500 Oc determined in this way was
1 100 + 35 erg/cmz. The calculated value due to Taylor

is 30%_higher than that determined experimontnlly. if

the change of density between the melting point of
beryllium and 1 500 ¢ is taken into account, this
differonce is reduced to about 25% and becomes even smaller
if the temperature depondenco of the surface tension 18 also
taken into conSideration. Howovor, gvon then the ealculated
and the experimental values differed by about 10%.

Although the present authors were unable to determine the
oxygen content of beryllium after their measurements,

they believe that the quantity of oxygen absorbed from

the beryllia crucible could not be excessively high; if

it is assumed that the effect of oxygen on surface tension
of beryllium is similar to that on the airface tension of
other metals, the value obtained bY the present authors

is lower than the true value but the error probably V{/

card2/3
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does not exceed 100 - 150 erg/cmz.
There are 5 Soviet references.

SUBMITTED: December 16, 1959
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Structure and properties of materials on a silicon carbide base;
materials prepared by siliconizing graphite. Vop. por. mat. 1
prochne. mat. no.8:38-48 160. (MIRA 13:18)
(511icon carbide)
(Powder metal processes)
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Structure and properties of mterials on a silicon carb}ilcrlle ::e;
materinls prepared by slip caating. Yop. porz“?eni 11'31:330 . .
.8:4 l& .600
no-8:49-3 (S11icon carbide)
(Powder metal processes)
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Structure and properties of saterials on a silicon carbide base;
investigating changes of structure and phase constitation
during heating and soaking at high temperatures. Yop. por. wet.
1 prochn. mat. no.8:61-65 160. (MIRA 13:8)
(Silicon carbide)
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s/o078 60/005/009/051/o4o/xx
BO17/B058

AUTHORS: - _ Yeremenko, V. N, Listovnichiy, V. Ye.

TITLEs The Influence of Oxygen Partial Pressure on the Dependence of
the Electrical Resistance Upon the Composition in the
v\ Mgl - CJ:ZC)3 System
PERIODICALs Zhurnal neo;QLnicheakoy khimii, 1960, Yol. 5, Noe. 9
PP, 2056-2060

TEXT: Specimens of varioué composition were produced from Mg0 and Cr205

in a BHUMO0-120 (VNIIO-120) kryptol furnace in & temperature range of from
1750° to 1780°C. The resigtivity of these gpecimens was determined. The
apparatus for measuring the electrical resistance in vacuum is shown
schematically in Fig. 1. The resistivity of the specimens in air and in a
vacuum of from 1 to 2.10-9 mm Hg at temperatures of up to 1000°C was
measured by the probe method,. The temperature dependence of resistivity
is illustrated in Figs. 2 and 3 by the coordinate log ¢ =£(1/T). The
dependence of resistivity on the composition of the specimens was

k APPROVE 2% % S . % N S -u'v i s "'h o
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The Influence of Oxygen Partial Pressure §/078/60/005/009/031/040/XX
on the Dependence of the Electrical BO17/B058
Resistance Upon the Composition in the
Mg0 - Cr20 System’ .

3 7Y
determined at 1000°C and 600°C in air and in vacuum. The results are shown
in Fig. 4. The temperature dependence of the resistivity is almost equal
for measurements in air and in vacuum. A relatively small minimum was
observed at 52 to 58 mol% Cr,04 and maxima at 50 and 66 mol% CrZO). The

authors mention V.F. Smachnaya and P, Ya. Sal'dau. The energy of
activation (E) of the current carrier was calculated from the temperature
coefficient of resistivity. Comparatively high energies of activation
were calculated for specimens with a Cr205 content of 52 to 65 mol%.

The measurement of the electrical conductivity of oxide systems can be
applied generally as a very sensitive method for physico-chemical studies
at various temperatures and pressures.There are 5 figures and 11
references: 5 Soviet, 2 US, 3 German, and 1 Polish.

SUBMITTED: June 30, 1959
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AUTHORS: Ypremenko, Y. Ney Tgpt'yachenko, L. Ay Yakhimovich, R. 1.
TITLE: , Melting—pointgﬁlugram of the Byutomghnntnlum - Vanadium 4

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, vol. 5, No. 10,
PP. 2290-2293

TEXT: The authors studied the structure and properties of tantalum -
vanadium alloys to determine the phase diagram of this system. The two
components . Wwere fused in an arc furnace in argon atmosphere at 300 - 400
torr. The alloys were homogenized by remelting them 6 to 7 times, ViZey .
alloys of up to 50 atonmf Ta at 1600°C, and of more than 50 atomp Ta at V>(
1800°C. They were homogenized in vacuum of at least 1.10-4 torr in an

MBT - 3™ (MVE-ZM) nigh-frequency furnace. The microstructure of the alloys
(Fig. 1) ghowed that in the system Ta - v a continuous gseries of solid
golutions is formed, which was confirmed by X-ray examinations. A1l alloys
had a body—centered 1attice whose parameter steadily increaged from

3,02 kX (pure'vanadium) to 3.29 kX (pure tantalum) (Fig. 2). Microhardness

card 1/2

EE
i e ,,
R RELEASE: 09/01/2001  CIA-RDP86-00513R00



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R00196271002-3

§ iy AT RN
St e e SirC i

T T TS L M e R e S

84,216
Melting-point Diagram of the System ~ 8/078/60/005/010/011/021
Tantalum ~ Vanadium _ B004/B0O67

was determined by means of a NMMT-3 (PMT-3) apparatus (Pig. 3). It varied L>(/
according to the rule formulated by Kurnakov-Zhemchuzhnyy for continuous
series of solid metal solutions. The solidus line (Fig. 4) was determined
by heating the samples fastened between electrodes with a current passing
through them. In the circuit, an 0CY-20 (08U-20) transformer and a

THH -130 (TNN-130) buncher were used. The temperature was measured with an
0N -48 (OP-48) pyrometer. Ag is shown by Fig. 4, the temperature at the
beginning of the melting process rises steadily from 1800°C (pure vanadium)
to 29509C (pure tantalum). At lower temperatures (1000 - 1400°C), the
formation of a small amount of a new phase was observed, which is further
investigated. There are 4 ‘figures and 3 references: 2 Soviet and 1 US,

SUBMITTED: July 27, 1959
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AUTHORSS Yeremenko, V. N. and Nizhenko, v. 1.
TITLE: The Influence of CarbonJLn the Surface Tension of Liquid

Y\Cobalt and FickelbiAs Well As Their Interface Tensicn
With Aluminum Oxide 3\

PERIODICAL: Trdnskiy khimicheskiy zhurnal, 1960, Yol. 26, Fo. 4,
PP 42%-428 ‘

TEXT:. As there are no data in publicetions on the influenca of carbon
on the surface tension of 1iquid cobalt and nickel, the suthors measured
this tension in 1iquid metals and elloys and the wetting angles a% high
temperatures (1550-1600°C) in vacuo or in protective gas. Inductive
neating by much improved apparatus (as comparec with Ref. 1) was used
for this purposeé. Figs. 1 end 2 show this apparatus schematically- Ths
vacuum was produced by & vacuum pump of the type]lBJl-%OO (TsVL-100)Mand
a forepump of the type PBH -20 $RVH-20)42Tnb10 4 Tcomperes the authors’
date for the gurface tension with data in publicationa (Refe. 4-6).

Fig. > shows the isothermal 1ine of the surface tension in Fi-C alloys

 Cord 1/3
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The Influence of Carbon on the Surface Tension of 5/073/60/026 /004 /004 /008
Liquid Cobalt and Fickel As Well As Their Inter- BO16/B054
face Tension With Aluminum Oxide

at 1550°C, and Fig. 4 the jsothermal line of C-adsorption in liquid
nickel. In woakly surface-active substances, the isothermal line of Fig.}
follows well Shishkovskiy's equation. The curve of Fig. 4 was obtained by

differentiation of this equation and introduction of the values of<§g; \)</

in Gibbs's adsorption equation for ideal systems. The isothermal line of
the surface tension of Co-C alloys is shown in Fig. 5. Adsorption incresse
linearly with the concentration within the concentration range investigated:
From a comparison of the influence of carbon on the surface tension of
nickel and cobalt, the authors conclude that carbon in liquid nickal 1s
more surface-active than in 1iquid cobalt. Finally, the authors calculated
the adhesion energy v and the tension dgoliduliqu at the intarface

between liquid metal and solid aluminum oxide for Ni-C and Co-C alloys
(Table 2). There are 5 figures, 2 tables, and 12 references: 4 Soviet, 1
British, and 1 German.
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The Influence of Carbon on the Surface Tension of 8/073/60/026,/004 /004 /008
Liquid Cobalt and Nickel As Well As Their Inter- BO16 BO54
face Tension With Aluminum Oxide

ASSOCIATIONs Institut metallokeramiki i spetssplavov AN USSR (Institute
of Powder Metallurgy and Special Alloys of the AS UkrSSR)

SUBMITTED: February 24, 1959
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AUTHORS:
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8/073/60/026/005/005/019
B004/B063

Yeremenko, V. N. and Nizhenko, V. I.

TITLE:

PERIODICALs

Wettability of Aluminum Oxide by Means of Liquid Tin-
Titanium Alloys and Their Interfacial Stress on the
Boundary With Aluminum Oxide '

Ukrainskiy khimichaskiy zhurnal, 1960, Vol. 26, No. 5,
pp. 605-608

TEXT: In a previous work (Ref. 2), the authors had found that an admixture

of 0.08% % by

weight of Ti lcwers the surface tension of tin at 300°C from

539 ergs/cm2 to 155 ergs/cmz. An Sn-Ti alloy containing 0.2% of Ti has a

vetting angle
portance when

that is much smaller than 90°. This may be of practical im-
gsoldering ceramics with ceramics or metals. From this point

of view the authors have studied the effect of adding Ti to Sn on the

stress on the

interface between the Sn alloy and solid oxide (A1203).

Using the data of Ref. 2 on the surface tension G’qu nf Sn-Ti alloys; the

Card 1/% 2
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Wettability of Aluminum Oxide by Means of 8/073/60/026/005/009/019
Liquid Tin-Titanium Alloys and Their Inter- B004/B063
facial Stress on the Boundary With Aluminum Oxide
wetting angle B , and the surface tension Gtsd of solid A1203 which was

set equal to 1050 o.rge/cm2 according to Ref, 4, the interfacial stress was
onloulated from the relation O, . = O' 4 ~cr]1qcon B (1). At 300%, the

following values were obtained for an increase in Ti concentration Ci
2 - 2
c, g~atom/1-104 Crliq’ erg/cm® 0, degree Gint? erg/cm

0.00 539 140 1465
12,86 292 149 1300
48,53 155 148 1180

This effect was ascribed to a reactiion with oxygen. Though the concentra-
tion of 02 at 10-4 mm Hg does not affect the surface tension of Sn, the Ti

admixture acts as a getter and adsorbs oxygen which, in turn, lowers the
surface tension. The iridescence observed is also indicative of a reaction
with oxygen. Experiments with a Ni-Ti alloy in hydrogen have shown that

2 2 *-& _ =3 i
3R001962710020-

" CIA-RDP86-0051
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Wettability of Aluninum Oxide by Means of . 5/073/60/026/C05/cG7/01
Liquid Tin-Titanium Alloys and Their Inter- B004/B063
facial Stress on the Boundary With fluminum Oxide -

Ti does not affect the surface temsion of Sn, but lowers 1t immediately as
goon 2s oxygen is added. The isothermal line of Ti adsorption at 300°C on
the interface was calculated by graphical differentiation of the function

Gint = £(c), vhere c denotes the concentration of Ti (see Fig. 2). Ascuming

that the maximum of the iscthermal line constitutes a saturation point, the
thickness of ‘the adsorbed layer was found to be 2.13 A, A
Text to Fig., 2: 1 : " g-atom/em?.1010; 2. i, g-atom/1.104.

There are 2 figures, 1 table, and 10 references: 5 Soviet, 3 US, and

2 German. ! B

: X : '
ASSOCIATION: XKiyevskiy gosuniversitet im. T. G.. Shevchenko (Kiyev State /
- University imeni T. G. Shevchenko)" J><
|

' SUBMITTED:  February 24, 1959 |
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(YERIMENKD, V.N.; NAYDICH, Yu.V.: NOSONOVICH, A.A. (Kiyev)

»on glloys. Zhur,
Surface activity of oxygen in liquid copper-oxygen :
£1s.khim. 34 no0.5:1018~1020 My '60. (MIEA 13 7)

1, Akademiya nawk USSR, Tnstitut metallokeramiki 1 soatasial 'nykh

Bpiavovi'i Kiyevekiy godudarstivennyy universitet im. .T.G. Shevcheako.
(Copper--Oxygen alloys) (Surface tension)
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AUTHORS: Yeremenko, V. N., Naydich, Yu. V., Nosonovich, A. A. (niyev)

oy Y R R

TITLE: The Interface Activiﬁx%of Oxygen in Liquid Hetal - Solid
Oxide Systems

PERIODICALs Zhurnal fizicheskoy khimii, 1960, Vol. 34, Fo. 6,
pp. 1186-1189

TEXT: The wettability of the surface of aluminum oxide and magnesium
oxide with copper = oxygen melts was examined (Table, composition of
melts from 0.0 to 3.4 at® oxygen). The degree of wetting was determined
from the angle of contact (which depends on the interface gurface
energies). The angle of contact was measured photographically on drops
of the metal melt resting on the oxide, in a special vacuun apparatus
(Ref. 5) in argon atmosphere at 1150°C. Experiments with the system
Cu(oz)—A1205 showed that the oxygen present in copper greatly incread.

the wettability of the oxide with copper. §ith the help of the Gibbse
equation it was calculated that the oxygen adsorption on the intorfuce‘b><//

e
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2
of about 1.at¥ (Fig. 4). Data on the excess concentration of the oxygen
bound to the surface of the oxide indicate that the latter is adsorbed
at lattice junctions where the aluminum ions are, causing the adsorp-
tion of an oxygen ion on an aluminum ion. Similar statements were made
with the system Cu(0,)-Mg0, where the wettability of copper on
magnesium oxide by oxygen is not s0 greatly increased as in the case of
A1203. There are 4 figures, 1 table, and 8 references: 3 Soviet,

of the metal melt-Al 05 passes through a maximum at an oxygen content

3 American, 1 German, and 1 British.

ASSOCIATION: Akademiya nauk USSR Institut metallokeramiki 1 spetsial'nyin
splavov (Academy of Sciences UkrS3R, Institute for Powder
Metallurgy and Special Alloys). Kiyevskiy gosudarstvennyy
universitet im. T. C. Shevchenko (Kiyev State University

_imeni T. G. Shevchenko)

SUBMITTED:  June 30, 1958
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- 3/1}7/61/000/b11/b72/123
181282 | A060/A101
AUTHORS: Yeremenko, V.N., Tolmacheva, Z.I.
T
TITLE: On triangulating the system titanium-carbon-nickel

PERIODICAL; Referativnyy zhurnal. Metallurgiya, no. 11, 1961, 25, abstract
11Zh152 (" Poroshk, metallurgiya", 1961, no. 2, 21-29, English
summary)

TEXT: To determine the triangulation of the system Ti-C-Ni, alloys were
i{nvestigated whose compositicrslie upon the intersection of the sections TiC-Ni

and Ti,-Ni-C, TiNi-C, T1N13-C. The solubility of Ni in TiC in the solid state

was de%ermined.‘ The alloys with composition TioNi, TiNi, and TiNi- were prelimi-
narily smelted in an arc furnace, and then were alloyed with graphlte of high u>(
purity. The jnvestigation was carried out by the methods of metallographic and

X-ray analyses. It was demonstrated that the system Ti-C-Ni is quasi-binary, and

a diagram was constructed for the system TiC-Ni, The Ni solubility in TiC in the

solid state constitutes 0.7-0.8% and does not vary with the. temperature in the in-
terval 1,000-1,2800C. There are 9 references.

[Abstracter's note: Complete translation] Z. Rogachevskaya
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8/137/62/000/001/122/231
A052/A101

AUTHORS1 Yeremenko, V.N., Tolmacheva, z.1,

 ———————T S

TITLE: On ‘the triangulation of the system 41 tanium-carbon-chromium

PERIODICAL; Referativnyy zhurnal, Metaihirgiya, no. 1, 1962, 6, abstract 11h2
(Poroshk, metallurgiye, no. 2, 1961, 20 - 34, English summary)

TEXT1 Por determining the triangulation of the system Ti-C-Cr, alloys of

T1 with Cr,Cp and Cr Ca and of TiC with Cr were studied. The investigation was
carried ou% by the mZt od of metallographic analysis, It is shown that the
71C-Cr section in the 74.C.Cr system 18 a quasibinary one, There are 8 refer-

. ences, See also RZhMet, 1961, 11Zh152.

2. Rogachevskaya

[Abstracter's notes Complete translation]
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AUTHORS: W.. Velikanova, T. Ya.
Tl‘i’LEx On triangulating the system tii;anium-carbon-molybdenum

?ERIODICAL: Referativnyy zmrnal, Metallurgiya, no. 1, 1962, 36, abstract 13265
(*poroshk, metallurgiya", 1961, no. 3, 20 - 2 [English summary])

TEXTs An analysis of the thermodynamical data on the carbides of Mo and Ti

has made 1t possible to assume that the system 74-C-Mo should be susceptible to.
triangulation along the sections TiC-Mo, TiC-MoL, T4C-MoC., The experimental
verification of this agsumption was carried out upon the alloys of these binary
systems, prepared by pressing the mixtures and sintering at 1,850°C for 5 hours.

X-ray structure, durometric, and metallographic analyses have uncovered in the

sintered alloys the presence of only two phases: Mo and TiC. A ‘conclusion 1s

dravn as to the pseudoblnary eutectic nature of the Mo-TiC system and the results ()(
of investigatiorsof the Mo-Ti-C diagram by other authors are discussed.

R. Andriyevskly
[Abstracter's note: Complete translation]
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YEREMENKO, V.N.

Thermodynanic properties of the components of 1iquid
golutions in the sysiem alumipum - zince Zhur.fis.khim,
h no.7:1495-1502 J1 160. (MIBA 13:7)

1. Kiyevskiy gosudarstvennyy universitet im. ?,G.Shevchenko.
(Aluminum) (2ins) (Blectromotive force)
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_YEREMENKO, V.N., otv, red.; FRANTSEVICH, I.N., red,; SAMSONOV, G.V.,
: Ted.; FEDORCHENKO, I.M., red.; PISARENKO, G.S., red.;
GRICOR'YEVA, V.V., red,; NIZHEIKO, V.1., rod,; FOKIOVSKAYA,
Z.3., Teod, iz‘l-va} LISOVETS, A.H.’ tokhn. red.

(Surface phenomena in metals and alloys and their role in
powder metal processes] Poverkhnostnye imvleniia v metallakh i
splavekh i ikh rol' v protsessakh poroshkovol retallurgii.
Kiev, 1zd-vo Akad, nauk USSR, 1961, 213 p.  (MIRA 15:4)

1. Akademiya nauk URSR. Kiev. Instytut metalokeremiky i ape-
tsial'nykh splaviv. 2. Kiyevakiy osuderstvennyy universitet
im. T.G.Shevchenko (for Yeremenko?.

(Powder metal processes) (Metals)
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AUTHORS:  Yeremenko, V. N., Lesnik, N. D.

o . .
TITLE: On -saturating porous titanium carbide with cobalt, nickel, and their

alloys with copper

PERIODICAL: Referativmyy zhurnal, Metallurgiya, no. 1, 1962, 39, abstract. 16294
("poroshk, metallurgiya”, 1961, no. 1, 43-49, English summary)
TEXT: TiC ingots fabricated by sintering freely poured powders at 1,500°c
in vacuum, were saturated at high vacuum oleO'5 mm Hg by Ni, Co and their Cu-
alloys. Pure nickel and cobalt react very vigorously with TiC and 1t i1s impos-
sible to carry out the saturation in practice;, by the use of saturated” solutions
of Ni and Co with TiC the saturation of porous billets proceeded safely, but so
rapidly that it was not possible to study the 1aws ‘of kinetics, Only with the ;x/
use of alloys of Cu - (15-20%) Ni (Co) did one manage to plot the saturation
igotherms, which confirmed the parabolic dependence, The saturation activation
energy was estimated, It is noted that the 1imiting process of the saturation is,

in the majority of cases, not the viscous..flow of the molten metal, but its
spreading oveT the surface of the solid framework.
R. Andriyevskly

[Abstraoter's note; Complete translation]
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YEREMENKO, V.N. (Kiyev); NIZHENKO, V.I. (Kiyev); NAYDICH, Yu.V. (giyev)

AN
Surface tension of certain molten intermetallides. Izv. All.
. . Met. 1 topl. no.3:150-154 My-Je 161.
8SSR., Otd. tekh, nauk, Me P | . 7 i)
1. Institut metallokeramiki i spetsial'nykh splavov AN USSR.
: (Surface tension) (Intermetallic componds)
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AUTHORS: Yeremenko, V.HN., Tolmacheva, Z.I.

TITLE: Solubility of chromium and chromium carbides in titanium carbide
in solid state _

PERIODICAL: Referativnyy zhurnal, Metallurglya, no. 3, 1962, 44, abstract 3G9
(" Poroshk. metallurgiya", 1961, mo. 4, 31 - 26, English summary)

TEXT: The authors analyzed the possibility of dissolving Cr and Cr car-
pides in Ti carbide, pagsed on noticns of deficiencles in teTiClattice, Alloys
TiCc-Cr, TiC-CriC2, T1iC-Cr23C6, T1C-CryC3 were prepared by mathods of hot pressing
and sintering of the pressed blanks, with subsequent homogenizing annealing. A
metallographical analysis of the alloys obtained has shovn that at up to 6 - 6.5
weight percent Cr, all the alloys are single-phase ones, i.e,, sdubility of Cr
and Cr carbide in T4C on conversion to the COr content is equal and does not
depend on the temperature in the investigated range. 1t is shown that at temper-
atures up to aboub 0.5 Trelting of 8 refractory component, the solubility of motal
in metallic compounds changes insignificantly in the majority of cases,
[Abstracter's note: Complete translation) R. Andriyevskiy
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AUTHORS ¢ Yeremenko, vV.N., and Lesnik, N.D. (Kiyev)

TITLE: Kinetics of the impregnation of porous iron and
nickol with liquid lead and silver

PERIODICAL:Z Akademiya nauk SSSit. Tzvestiya, otdeleniye
tekhnicheskikh nauL,'Metallurgiya i toplivo,
no.5, 1961, #3-50 ‘

TEXT Impregnation of porous solids with liquid metals is

widely applied in cermet production. in the preaent jnvestigation »
an attempt is made to find the influence of temperature, extent of J(
porosity and pore size on the kinetics of impregnation in systems

in which no interaction occurs (Fe-Pb, Fe-Ag) oand with limited
solubility of the porous metal in the impregnating liquid (Ni-Pb,
Ni-Ag). The latter conditions werée interesting in that the

decrease in free energy on impregnation was made up of wetting-

energy effects (as in the former conditions) and of energy of

mixing when the solution is formed, The apparatus used is shown

in Fig.1l. (1 - quartz reaction—vessel; 2 - water-cooled brass

cap; 3 - device for vertical movement of the specimen;
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Kinetics of the impregnation of oo

Lo~ quartz~sheathed thermocouple;
with molten metal;
8 - nickel and molybdenum screens;
resistance furnace; 10 - electric ieads).
penetration was rate of the
specimen,

a practically straight surface perpondiculur to the
The specimens were made from powders!

penetration,

jiron powder was annealed at 800-900
and then screened; grade
sintering was carried out on freely poured
tubes, at temperatures and pressures depen
For studying the effect of temperature on
67-69% porosity specimens were used.
62-64% porosity. For impregnation,
wanalytical” purity lead were used,

oc for

99.99%

repeatedly filtered under vacuum before use.

found to be satisfactorily represented by:

| (Am/p2)% = K=
card 2//’4/

the latter
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, 95
s/180/61/ooo/005/005/018
E111/E135

- porous sample; 6 - crucible
7 - ceramic cylinder with a heaterj
9 - magnesite support for

The rate of
weight increass® of the

experiments having shown that the penetration front was

direction of
electrolytic
90 minutes in hydrogen

HT -1 (NP=1) nickel powder was used.,

powders in quartz

ding on the size grading.
penetration rate
Nickel specimens had

Ag silver and
being melted and
The results were

(1)
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E111/E135

wheres Om is the weight goin of the specimeni ¥ is
impregnation time; D is the diamster. From the temperature
effect the activation snergy was found to be 43 keal/g.atom for
jron-lead, and 93 for jron-silver. The work showed that the rate
of 1mpregnation increases with increasing poTre size and with
increasing extent of porosity if the grain gsize of the powder is
maintained, Because® of the very rapid impregnation of the porous
solid the rate of jmpregnation by pure metal and saturated
solution 1is the same. Comparison of the activation energy of the
impregnation process with that of the viscous flow of the
penetrating liquid showed substantial differences; the values
differ for the impregnation of different solids with a given
liquid., On the basis of this and the variation of wetting angles
with temperature the authors propose that the controlling factor
in the impregnation of porous iron and nickel with liquid lead and
silver is not viscous flow of the liquid in capillaries but the
spread over the solid surface.

There are 7 figures, 4 tables and 7 referencest 1 Sovietobloc, )L
1 Russian translation from non-Soviet publication, 4 English and
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8/180/61/000/005/005/018
Kinetics of the impregnation of «..» E111/E135

Ref.2: E.W. Washburn, Dynamics of the capillary flow,
Phys, Rev., 1921, 7 (3), 273.

Ref.3: K.A. Semlak, S5S.W. Spenser, F.H. Rhines. Rate of capillary
rise of liquid metal in a higher melting metal powder -
compact, J. Metals, 1957, 9 (1/2), 63,

Ref.6: H.J. Fisher, A. Phillips, Metals, 1954, 6 (9), 1060.
viscosity and density of liquid lead-T, U and antimony-
cadmium alloys.

Ref.7: K.A. Semlak, F.N. Rhines., The rate of infiltration of

' metals, Trans., Met. Soc., AIME, 1958, 212 (3), 325.

1 German. The English language references read as follows; )l

ASSOCIATIONs Gosudarstvennyy universitet im, T.G. Shevchenko
' (State University imeni T.G. Shevchenko)
Institut metallokeramiki 1 spetssplavoy, AN USSR
(Institute of Powder Metallurgy and Special Alloys,
AS Ukr.SSR)

SUBMITTED: July 14, 1960
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E073/E535
AUTHORS ¢ ‘EEZEESEEEL~!L§L~9“6 Naydich, Yu.V. (Kiev)
TTPLE? surface tension of molten rhodthm and palladiom

VYERTODTCAL Akademiva nauk SSSR. 1zvestiya. Otdelenive
tekhnicheskikh nauk. Metallurgiva i toplivo.
no.b, 1961, 1.00-101

CEXT: The authors determined the suprtace ‘tension nnd the
density of rhodium and palladium by the large drop method 1n A
vacuum of 5 X 10-2 mm Hg at the fusion temoeratures, o

1584 °C for Pd and 1966°c for Rh. in the experiments & high
tnmpnra(ure‘furnace with an open 1 mm diameter funsten wire
winding'was‘used, The cup and base naed for the experiments

were made of beryllium oxide in the case of Rh and of aluminyum y//
oxide in the case of pPd., - The diameter‘nf the top cdege ot the cup -
was nbout 15 mm. The surface tension and the volume of the drop
were detormined by photogrnphing the molten drops and measaring
theyr maximum diameter, height and pngle nt contact A1 the

fusion temperature (1966°¢C) Rh has a denagty of 10.05 2 v.3 g/ew

and a surface tension~of 1940 * 50 urg/cm“ {wherein the ervors 1
tard /2
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tusion temperature (1554°C) has a surface tension ot

1470 + 10 0rg/cm2 and the donsitg estimated according to
empirical formulae was 10,7 g/cm?, ‘There nare ) table aud

5 references: 4 gsoviet-bloc and ) non-Soviet-bloc, Ihe tnglish-
language reference reads as follows: Ref.4: Bashtort H,\, An
attempt to test the theories of capillary action. Cambridge. 1883

the mensured density are taken into consideration), Hd at the ' V/

ASSOCIATION s fnstitut metallokeramiki i spetsial‘nykh arlavoey
AN UkrSSR
(Institute of Cermets and Special Alloys A5 Ukrssii

SUBMITTED ! January 18, 1961
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